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[000 1] 

r^o ■ 

[0002] 

— 7;U7T&^n<t^Tie::?>. jkStftjx^ 

t»t«li^«»S, tf3^*r^7;^^ 
';^>'a-y^ («T> TDl MMJ irt"^) 

']ijiHi¥S*« i: -> ;^ X A mm'^wmowmm -(y^v 

[0 0 0 3] 'J v:x-rAC7)|^S^E5jJ-"r-5/ito(r, 

s ^ 0?^^® y ^ «; ^tt! *5 ct t/HTE ^ D -t X $ n 

TV^So — JK65C^ffl$nTV'>S->;<7"Affl-5*>01 o 

\z\t'm\.hm)v~.f^m-t^h<K)'<i\-^fs.\\ jet. «t 

®^;^j:yN"'j 7^^ >'j:;^xAti. r^-f x5-^fTiErStt 

[0 0 0 4] Cask ins?.(3*Jt-^i|t®#ftB5, 463, 643-t 
li, ?ticx^-5r^a]T-$^>N°'JT-< v:^rA%J|#t-r 
So Gaskins?>0^j5!ctt, r-^ X7-5r!TiE-r?)S{SI 



K:lt$nTV^?)„ RAMBUSttliHti. 161^7 

[0 0 0 5] lai ii> n^iji-^Msn/s^ssccD^^ 'j^ 

0©Hu-<;l'gU^^-:/n-;/ ^'H^Sr^to H 1 ;^^ 'J 
^ + :*->'H 1 afcctr/CPUA:^ 1 1 4 {I'Sfti.Wt^i^ 
Sn/i^* U I/0:3y |-D-^ 1 1 0*5^$nTV> 

y€'J^ + :?-;H 12ti, RAMBUS^fiKttliC 
ttoTE^iJtSMSnfcmit^^^ '>l^v^-;H 1 6 
a. 116b. -.l 1 6nirl;M64lH^«E$nTV^-5o 
[0 0 0 6] Gaskinsf>^::J:-:>Tili'<6nTV^'5RAM 
BUStt«ir|23 0l|?>Fo1SOl oh LT, ^N°';x^ 9=- 
I •> 'Jx^-(D^ttiffl{::®^ttsnT:}30, x 

.7-rriffltw«|5BS6*)^i:^ittLA»^nTv^^£V\ 

3i:*S2b?)o Gaskins5)a)PjKa'r-f X7-cr)fTiEfi 

Tt?>A^ -?:(DX7-|TIEtB;':fi|5SS«)T'afe?)e I112$r 
#fi^■f•f>i:^ 4o0r-^'f^ + ^>'U2 1 Oa-2 1 Od 
^J:t; i ■ocD-'^U x'f ^ + *;i'2 1 Oe^*-rS, Cask 
ins^©f -3" + Jtt;/^ 'J X -f + ^-/KDiS 

'^;i'a5^5-7'D ^'H*5^$iaTV^^o Gaskinsf>®^jS 

±-e 2 oUicx 7 - 5r^ffi-r S :i i: AST- 1 ^j:V^ A 

fcr-y_M^*d5^4Lfc (^JAtf, ^ + ^wP2 10a±T 

1 o©bf-> hPfSA5^^L> 5^ + ^;l'2 1 0 b±-r-l o 
Olf hl^**5^±T^) x^-O^ltiliT't 

[0 0 0 7] Gaskins?>C9«J«C*3ltS5E'^j:?>r^)itt. 

I/O3>hn-7±Ol/0tf>fSHHji-r 

- =^ X ^ ^ + #^T*tt. p< € 'J + yuwiBc^S: 1 oli-^ 

g*0 y * y ^ S ^ * 'J EIS ^ X A C j3 TIB^ 

[0 0 0 8] ii'^{Iffl$n?)ftfe0X7-^ffiya-b::^ 
x^-ffliEST^cttx^-^x 7 ^{'jo.tUfx^-m 

3-K (1':;IT, ECCt^^^t^) X'h^o ~mz. E 
CCfi, CRC (;i«SlHl5T::ft^S) 7;^:J'JXA(3S-:5l^ 
TV^-5o ECC3-K(±, JliJi: LTCRCn- KTfe 

-?:©%«s^^+»^riiiv^®-e, x5-*««s^e<j-e3i 
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$n?>c}:-5ti»fp-r?>o ^^^-r-^ a, C 

R C J: 0 < ilJ^^)H''.!:tti^i±*^^ ^£i\ 

/j: T - 5^ -> - ^ > ;^ *5 C R C ir .t ^ T sum 

[00 09] 

•:5< v>^TA(i, Itilcrotr-;' hx^-^r^ffif 

5 /i is6 (r ffiffl 1 1 5 o W A V f MTE =§r E 

^ttiL^-tfy >X7-=&fIIE-r?)C:i:*«T't?)c 4^ 
/iliStf-;/ >x^-fTE4^-3ECCp<^ 'J(i, -HEW 

^4T-5 3 1 li !tcv \ E C C -> T A tiWl, HlfiiSx 7 
-fcf-> h©^tB$:fir-5;!)^ t¥*A^e.(7)ECCv:^-rA® 

So w®7ts!), ftlUWffih^rL'iV^-C, ECC^€';v 

(immunity : ^ 5iXf-f,) ^rdai-^ 3 iilit't 

[00 1 0] ECC*3j:r;/\°'Jx-< :^a-t:;^(i, — « 

' J ^ ffi V ■> -5 3 > tf i - 5' -> :^ r A C do V ^ T figffl ^ ia T V ^ 
-So 3>tf:x-5'->XTA*54^a|;^y^ 'JUil^SnT 

*w sn-So T ;^ -Y t 'J c J: o T-y-.-K- 

iRjffir -f :^^'7C;R7 L',1' (redundant array of ine 
xpensive disks) 1-7i*5*.RA I D t LT^^3]<Z), 
'f :/TH'5r?^j^1-'5o 7i''('4'C[)K7'f ^(i, SV>tr 

mil L T . r - 5' li^ne Ofslir ittSU J^c^^fe-C-S] 0 

)S[^4*5^gv^(>!)T, r-f K5'f •/i':^TA{l:feltSj5c 
j^W* /c li-Hte^ ''j: 7^- ^' P*S® r - ^ @a o -b 

[0 0 11] «e*©RA I Di';^xA^;^5V^T^i. r- 

2 tf-;/ Mimi a)/N- Fr >^^;6^e)t/ie>Sn> »:0 



V^^J:■5^'Tfe?>o Se-=T, 4-:>© F5<ytt, Fv-l" 

h 'J-A^aitl-r^o ■r/c[:t>*>> loCDF^l'y;^^ 
2 tf h 5: GST i> fzl^ll&WJi^rBl t m Zmii LA^*^ 

^^©•/n yi^+j-^xtii ooc'^^' vmmcD:K^m 

•r^Zti)^-Cti>c RAI D;-'* 'JCcfcO, #T-f x^' 
%&5i;btibf^$-a-5«-g-J:'3*b®iKtt*5|Sj±u X7 

#«ttiiJ;yf|^*Wtt (fault-toJerance) i7?/S)±«, : 
H J-oTSfigSnSo 

[0 0 12] mmts:T-9\si^ifm^^'mtii:-r. m 

l&f^ + * ;^±®^«ISx 7 - t^^-r s S ibftj^cx ^ -^aj 
[00 13] 

[P)S=fe<S9t-rS;fc«)C7)#IS] *^^ti, ^^U|^*0 
WzS^mm (seJf heaJ) L, i'X f-AC5>-i' y h 
'!7 V 1 7t (i :t b - 5' ffl ^Th Ai^ L Tit *W tl iE-^ U •< 

oSO, 7;U7T!gi^*fc:«SDRAM®tf-;' 

{I, D IMMtrioltSSDRAMW*, DIMMn:^.^ 

[0 0 1 4] *^W0gBlHltg^t"J«fiic(±, SDRA 

M (SDRttziiDDR) C0J:-5^i:3fe?IJy ^ U5$«*/c 
«RAiVlBUS®J:^^j:S?'jy^ 'm^ffi:^^(3<g^B-r-5. 

t±, y ^ 'J 3 y h ;n - 7 cmMWCi^-^^ txfc CPU 
?riiATv^-5o zzx\ «Sc®^^ 

-;L-i:ECCy^ 1-x-:7p<€ 'J^ 

afe^fmgjgESfiTi^So 1 *t{i4 tr-y 
^®fTiE^tg'^£^^- Fx7-(r?^LT, x^-*5^4L 

hX--?7X*';^>'a-;H3-7s':^$tlS„ (SI!r£?)T- 
ECC is J:([;X'<:7^^ ^--'KDM^lJ^^l^ 
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[0 0 1 5] »SLV>*Jg©?^IIlJ, *7b:^'^7y^ 
Utva-;i'^^tro ECC D I MM:fcck h:^ 
<T^&l^t^SDB,AM^=^')y7^7-J^\i. SDRA 

[0 0 16] *||?g(Ol#tt^J;t;flL^^t±, ^«B»©S'9 
(7)35^^ J;ifSs#Ellii: USB LtMirS«?S n J; -Pc 
[00 17] 

^ y 3 2 0 i,zm%m t ife-^ $ nfc p< * u 3 > h D 

-•73 14i:, %:mpLXisO^ -yi-y^^ma 2 0 
ti. jgSSc® ^ * 'J ^ i - >'i' 3 2 4 tr c S^i^ $ n 

TV>^„ ';^va->'l-3 2 4i±, *F^L< 

tt, «iC(^)T-^'>^'J^V:i--'l'330i:, jtlSOE 
CCp<* 'J*va-;v3 3 4i:, 1filS!tc9:^-<7^^"J^ 
v:x-;l'3 3 8!:, ^:*L.■rv^?), ^tf * Ll^ll^60J^|| 
trli, T-t?^^ 'J^i^a-^i-SSOiiECCy* 'J^ 

[ 0 0 1 8 ] S 3 H5^-r3ISI.©?^SIT», r - 5- y ^ 'J 

t. 36©^^ 'Jtv^-^i:> ?:*T?)SE[h]«DD 

;u330ffltx32ODDR D I MM, E C C p< ^ U * 
>^i-;i/3 3 4fflH8oCDD I MM, fc=J:i;4o©DD 
R* -y hX-^TD IMM3 3 8^il^Tl^'5o 1 4 4 tf 
y Mlif^ + :^^>'U3 4 0trii, 1 2 8(7)T-^'lfy hi: 1 

6(7)ECCf h i:;!)5^^n-5o 1 4 4 t:' > 1- r-^/^' 
:^ 3 4 01*, 4-3CDSIJ-9CD7 2 tr-> h A~7.-t: > h C 

6^miii^o ^/^7.-t-/yyvi,t. f-9izi$.m^rL=b 

8-3®T-^'y^'J^i;a-;U330t, ECCtlMffl 

$fL'52-:3CDECC^^ U^v:i-;l'334h, 1 -oO 
rf-,-;/ f-x-^T^^ ';^v:i-;l'3 3 8i:, ^^LX\,^?> 
(7)*WtLV\ ECC-^^U^va-;b3 3 4l±, 
+ *;V3 4 6a~3 4 6dlri5V>Tl 6©x-^*>?a 

-^i: 4o(DE C V i-^i-t; irKoTx-^' ;x h 7 

[0 0 19] ■r?it)*.7=-^'^* + 

;i'3 4 0{±, '>i£< i;*t. l-JOX^- •>5^>i/#^3 2 
0, 5ftL<lil : 2FET(rma,«)H«g^SnT^ 

1^ J i II -> K a 1 4S--fVI,Tr. PTI>'^:X3 1 



0(rl;^6^I^rfe^$i^Tl^5c l ■ ZFET:^^ 
^^X-< y^y^^mS 2 Oii. 1 44tf7 hA-;^^2 
r>(0lA4\^-y h A7;-ti?'V > h fr:JJ-9it"-5o 7 2K'->' 
hifsDRAMO^-g-, 2o(7)l 4 4tf-7 \-J^7.-^9'/ y 

72^-;' 'J€va-;L'33 0. 334, 338{r 

[0 0 2 0] asiis^r^iScom^irfciM:, 'j 

•5^ + *;Hi, 2ECC D I MMOi|ii3J;t;3 6D I M 
MG)a!$-r'$>0, ^'i? 1 8<Z)D IMM*^o2-OCDA:^ 

-t:^y>h (1 : 2FET;^^' •;'-3^CcJ;^T^S^$tlT 
1^-5) ?r1sEiSLXl^'5„ ^ 'J + ^^^Ki, 8-:)07=' 
-^'DIMMt, 20CDECC D I MMi:, loCD* 

3 V h n-7^+^^^r-^' I /0tr>Cfct1-**:;'ca 
-•r'-< >i^ti, 9D I MMT-afe-So 4-^© 
V<;^-t^^;^ y t-®#^ tjol/^T, 1 GBCOD I MM=&^ 
V>n(?3 2GB, f fc{i2GB0D I MM$:ffl^^i^^^ 6 
4GB 0)Mi^^t^ J: t/* h X T D I MM Af^Jtg 

[002 1] m3C^.tM^')mSSHt. ;^h^^l:f>^ 

MM^ i - yUOScii, X - tettffl (39 y t ^ a - 

> J; V \ 7= - 9 tmm y ^ U t a - yL-;5> 1 -T) ffttislffl 
Sn^^^^ii. DIMMfi, JZ^-9mm^<D'>tj:< t 

[0 0 2 2] ^4(i, {fff LV^IIJSt7)J^^c7)@B(2lffiM 

L^^mmff^mma. maiz^tmrnomm^m^hitz^'^ 
itEcco)\^th.f}^^^mt^tzisbiz^FSTt^mm0 

y ^ ^^a-;i/3 3 ot, h:^-^7y ^ 'J^i^a 
-^l-SSSa. 33 8bi:, $:*LTV^^„ SI3II5^-r 
5lig®?^lita5i*fiSe<?{r, :tffi©ECC8»(i*S<, ft 

it. tS-tKii. 47 2tfy hA;?360a*fc(i3 6 
0 b izmm ^n^^—CDt^-y h :^<7^=^')^-y :^-JU 
i^hi>o :>.-}\^3 3 0© 1 ot3|fS*5^±L 

iz^y:f$n^c m4izmi-^m<DmmTii. t-9x 

/J^°It6t;-$)S„ ll4{rSt-rilJ6©?^SiT'fi, :t<S2-:>© 
f y ^ V € V 2 -^c5;^-^7y ^ 'j ^ a - 
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• 10 0 2 31 m 4 ii^r^M(Dmm'cii. T^-^^y^v 

f^ + :i'Ol'3 4 0(3:, p< * U 3 > h n- ^ 3 1 4 'pta 
< il^l 00:^-1' -y^y ^^1^3 2 0, ffSL<(±FE 
TT^-i •y^izmn.mz^^tio FETX-<.->f-320 

-f 'i/ ^ V i^^Sii, \ - 2¥ET7.^ 

ttz\t \ : 4FET'S:l5gffl-r?)3i:*5Tt?>o PET© 

[0 0 2 4] ll4C^-r«'-* LV>||J6©J^^Tli, #7 
2\f-v hAx3 60at75:li360b{35i>fL, FET.^ 

h a-9i:CPUA~:xi:C9Ht;7.'r y^V^'^ 
V i - ;U L *^!ei.l|T JiV ^/J^ $ I > ^ ^ 'J V >^ T A (ffj X. 

[0 0 2 5] ff* LV>*JI<7)?^m;-«, ^€U ^v:x- 
;l'3 2 4tt, J EDECW«rj«/c-rfcfei3, 7 2tf-> 

hipSCDDRAM, tf^L<t±D IMMTfe?)o L;6^L^c 

ictti L«5i.%^^tgy t 'J 3 h ^ffiffi LT t ck 

v\ ^^'J^-:?i-;u3 2 4{i, ::^'<Tt*feoT:i^l!) 

T/>- K^-r-l^- K (hardwired) snTl^^&rV^C i:;!)'* 
[0 0 2 6] fft LV^KMcDJ^IlTti, y€'J«^0# 

figfflSnSX* 'J*i^a-;Ui:, $:*LTi^S„ 9fi< 
XtA(±, SDRAMPf^^#(roVNTfTiE4fT-pr i: 

[0 0 2 7] p<-=E-'J«^«. ^^€'jf^ + :^;Wr5^L, 
2-o®ECCp<^:'j^va-^l'3 345:*tTV^?)o L 

*^L^c*5^, ECC^-:^^-^l-©|!f^ Ll>|g[{i, i^fflS 



t;, m^CDS^Cct-pTftt^o ^^'Ji3>ha-^3 
14tt, ';x7-C^t7^-^'UiE^Sr»tt^SEC 

C a 3 4 2 %-^tr„ E G C a V ^ 3 4 2 O^S. 

[0 0 2 8] itffi$n5CRC#:«^^ECC^^ 'J^ 

Xmt-t^. ff* Ll^ECCOllISTli, SDRAM4 
■^Oft^Cct^ix^-^ITjEI-S/cfet 1 60ECCe 

fTIE(7)|5:(i-^ft5oi:tc5o 
[0 0 2 9] S3l-^-r*2i6om^t*3l^T, ^^^'J 
f' + ^^l'S 46a~346d(i, h :^-;7y ^ U ^ 
v^-;b3 3 8$r*LTV>S<, ^ t ';JS5^)-C* 
7*5^S-r?)3t:^^l-r^fcto{i, «^iL-f-^< >Jr 
^ yD^^7A*5l5MSn«.„ DRAMB§^#:?5>'D.I M 

M (•ri7;U'i' >7-f T^aisn/s« 

3 1 4*5.-}->-;/ >yc--;TD I MM^IlT^-^^WS^-r 

7'-:?'if-;' y\zn-^^n9:\^v i : s 

'>XTA{r;fe{t-55T:*D IMMj^D I MM® 
i^lfcOHJ-a-CJcOeMSnS. hX-^7D IMM 

li, '>^c< fc^b»;;A;c7)D I MM t |5ieSir±t < J^tttn 

^l;DRAMiffifi!c$r*LTIr^■5c 
[0 0 3 0] ->:^rAi)fF4', ^S®^ * 'J&Bt*3VN 
t:+5>^cx^-*5^^L^c«^, "f-^Xt. %vY7.-< 
7t>'^-^KZ)y€:'J&fifr^ft$n5„ wilUctO, . 

r - ^ ^ 'J ^ V i - ;w A\ S li^Ji r - ^' 

^ ^ U ^ V a -;K7)^m©r- ^ ^ ij fett>05l$ffi^^ 
|g i: o /i &(7) f'- y t U * - ^ 0 

U^v>-;Ki, fti^Kjt:^7->7^7'^ r^-^ 
J- L T V ^ S * •> h :^ -5:7 y ^ 'J ^ V - ;b 

[003 1 ] iii5*^e,gi7tt, *%?gogeiH)ffi^€ 'J 
X y ^ ^ U ^ V ^ - ;Kr *5tt ^rriE °Itgx 5 - 

^aj-rs3i:i:, fTiEHrBgx7-*i^tt;$ti/c^^'j^ 

V i - ;w A» O r ^ ^ 7 p< ^ 'J ^ V i - ;u tS^gj 
[0032] HiSti, ^^'Jx5-*5^lcr)p<^ 
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[0 0 3 3] ii6(i. m3isxxfm4iz^-r^mz*iL 

r - 5' & :x 7 ^ U ^ V a - ;U H^ib L TH»i|-r S 

t^t. ^^380\i, r-^'^^ 'J'Evi-;W3 3 0 

a A^6:^'^7y ^ U ^ v:i.--'l'3 3 8 a^(Df-9 (DW' 

iiBl(Df-'9 M^^) ;U3 3 0 a*»?>::^'<7p< 

t'j^v?a.-;u3 3 8airS3l$nSo ^i)*3j;t/WP 
^:/Dir:X"t'{i, y ^ 'J 3 > h D-^l' J;?,B1 <7)r- 
^ / ^ ij ^ V i - ;u 3 3 0 a 'N®fT3S^c»?i^lit' 
T, ';ti/i-;u330ai::^'^7X^ 'J^ 

iJ3.-;l-3 3 8 a i:CDS^tr^LTff*DnSo ^913 8 

'J t v^i-;U3 3 0 a *»e0^Tfe-5„ ^StlTl^ 
[0034} gI7B, 01 ©^^'J^i^i->A>?>X-^ 

1 V 3. - ^Ui^ e. ©:t 'J V - 5' Cfr/c 

L /c X - ^ «r * L T -5„ -> :^ -f A a- -tf-fr t -:> T 

$H5'<t-C$)'9, *VN^l®p<t'J^-:?ii-;u3 3 0 

a tt;?-^7y ^ ^ --^l-i; ;&5„ 
[0 0 3 5] z+vy > X'^7y ^ ';*va--'UfwT-5'?r 

V^^f-iO) , *-j' -K;^-?77='-i' p< 
* U ^ V :i - -'L' * li D I MMti , =t If M * U 

[0036]X>:ir. CPU, ;/^'j3>hn-7^/c(i 
rtt^^r*-;' h:^'^7f'-:$'*>?a->'Kr:3tf--r-5<, Z 



© :/ o -t: ;^ If , ^ g; © f = - •5' p< ^ 'J * V i - ^U'N.CD X 

- 5' ^ ^ ^ >^ a. - ;b © •1' p< - V II ff •/ n -t X C 
a4Lfc*e3^$^»ii*^?:£U/c^;©>gr, h;<-^7 
{i*UTV>?)o ^cfes D IMM*^?)D IMM-^rofe^* 

.t> h :^ -<7 r - ^' y € 'J ^ V a - )Vk^m\tt =bZt 

[0 0 3 7] X7-fTIE;^^li, m^\z^^tiWk(o 
X 5 - >fefTIE-r ?) 3 i: A^T § tt n e> ^cl \ w © 

y7 hx^-A5^4Lfc«#, ^&©DIMMH^L. 

I MM*^^ PfiKrt T^sn^ c: i: i; J; 0 , 
©D iMM*5^^(3a^.sn?)o x>7 7 ^/$n^'<ss 

)tl±X7-©o:¥: >'i?-®fcto©D I MM?r^SiJ-r?.^, 
H^rotlSKl'iD I MMffia^fi-flt-r^fctotD I MM 

[00381 S3(3*Jl>T,' >';^rA;J5^;t'|| 

ff 4'Tfe^B$(z, y t 'J ^ V a 

h 9 ■> 7^7 •;7 hi" ^ (iltait ct -5 H L T t i 

a J: "5:^=^.00 I MM?rB^-r?):ii:*5T;- t-5 J: 

HjgioctU'^SD I MM^^i^-r^Ax 
^^><'<tDIMM) *5;t7(I$ni.<, *yh?^7-;'l:f 

(i^^'^ir7^?-t:x?gg*5;SV^fc^i^), h 7, 7 tf > 
'7y-ft^Ztt^X'^^. 

ro 0 3 9] »s i\^mm(Dmmxit. *^B^©iia® 

7t is!) (r gij ^ © :^ 7 ^ * U ^ v :i - ^UA^'iiSI t $ n 
7^ ^7 p< ^ ^ V i - >'l'{±> ^ ^ 'J «^ (3 ^3V >T +h 

Mi. I- 7-«7y€ ';^vi-;nr<t-DTg 

@$n-5:3 v> F*dJ:i;7 F U-7A-:^;!)^ x-i'^va. 

- ^l- :^ J: tf E C C > ^ U ^ V :i - -'HI 31 m S tl ?) fi-f- i: 

-^'^i^:l-;^^7t^±ECcy^'J^v^-^^'^5V^T 

x5-A5^41^7^j:V^|5gt5, h:^-?7^^ 'J^Vi- 
MS;l^$n^CV^fcA?>T^fe^»„ Sjm-Sjmti:^^- FX7- 
*5^4-ri>«^lI©*, h:5^'<7^* 'J^va-;L' 

\,mW)in^ZtlZtii'0. fTiE^^tg^cX7-?r*-r^ 
y ^ 'J ^ V a. -;Kiflcihi^Mt S e. (i, :; © ;^ 
7>f^'J^t?a-;pH^;K->Hti, L<ti^* 'J 3 
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[0 0 4 0] wmm^^-b7.\zmxmijmw:tj:U^ 

V ho-7^ri^ftUT) *y ^:^'<7p■IMMHfe3i|-r 
[00 4 n *^?l!(7)lo<Z)|liS®^ffitri5l^T(±, 

V (juggler) T;u:tf';XA;i)S<^ffi$n?)„ Fv^ + i?' 

7j T^t-i^'uxAii, ncmwoy'b.y y^^mz^^T 

J5*(r^5 2Acr)ftSS6 (juggler) tr^y^T^^^o* 

>TJ I MM^^e.*-;^ 1- :^-^7D I MM(r^^ C 

^ftSnS^^tfcti^gHHtTioll?) (juggle) „ SftL 
V^^^g©?^]||^r-^V^T, HI 4 iZ^.t^ t 'J#ii*A**' - 

hDIMM^l 6tf->>D IMM^va-;UTeg|-r^ 
^i&-> S4»c:jS^r#:?'ny ^'f*, l 6 if y h©T-i'?r 

C0 0 4 2J D IMM(r*3C-t^DDR DRAM^ vT' 

y) ©^Sco^. vXxAti, -^--A'^v + 'y fy-^y 

aytrji-r-Sc ruio^. i) :t--;^-^©g^^cv^jSPi 

4J— Any-vsV, 2) i^y?-^ yX'^- y 

V ^^fr -5 13 7 ^ -b ;^ ^ nJtg il ffiS < A* 

•;'':r-vSn/ip<^ V>':^r^%*1"S-y--A, 3) <5I 

I/O, GPU;teJ;i;^^ 'J-t^7*v::^TA(7);J-,-;/ h;;^'? 

ify^izMtmm^tin.tzv—^'^. 4) nmo^h^^ 
-/^^^m(Dtztbizf/^--y vV'^yt^zti^-ct. ^ 



[0 0 4 3] *^§g©y^ •J«fi^tjoV>T, JEDEC 
DDR D IMMtt1itli^t!!l-r?)=t-5tI. X 4j3<l:t/ 
X 8S-DRAMl;StL 1 3 3MH z ©)lMi5:i;-X7-fI 
E*5|t)ft-r2)ietS*^fe5„ DDRtrl OOMHz-C^ffl 

.■r'5x^7;l-3^ + t-^U^/N'-;^ t-^J^ifiti, 3. 2GB 
/g'T^ 0 , 13 3MHz ©#^ii 4 . 2 G B/S-'T* 

?>o tJ^oT, '^-j^%fz\tn-':; %y-~i/ 3y(0^=^') 

i/7.^2.i)K 3, 2GB/&©A'-X K^j^1iT3 : 4 
©fJ^-ei 0 OMHz 4 X CPUA'xfc^Cfieffl$ia$ 
5l^4^^tyf>a3t:-b>h4 xAGP-^tU7:^' 

1-?)C:i:*5Tt-5p 4)^v^^±tJt, *-v h:^-?7D IM 

Mff«ll7'a-t::;^4^C, + v a 7 ^ I/O 

m^^mLxkmt^Zti)n't?>o CPUA:^;JrM3 

3MHzT'lbffT?>«^, 1 6 6MHzT:*fP 

•r?) 3 t*s-e DDR^'-x hmzmm^h^v'-' 

f (v-N'-^ hfi*54i:-r^) f±, 64^'^ ho++-y V 
CO 0 4 4] iff LV>^i6©?^MT(i:, ^tH^htzJ-^ 

-iiiijE^mm (ni/) ^nso -r^o >a^^(i-r-^ 

^5n^©;6WtLV\ yy hx^-ii-f^mtjin 
fci?),- x:f;b%|^CfcttS4tr-;' h/N-Kx5-®^tb 

n?.o i3i«ti. DiMu=i^^9mmt^^iii^fifzm 

ffiS^cD I MM y hS:*-r2>*s' h^-57^© 

[0 0 4 5] 3 ^itjim'Ti^''^^ -y^mmstz^ 

L WnUft ^tj:^\ y ^ 'J 3 > h o - 7 

Sp<^ 'J 7 K u;x5riiiiai-^tit(ei>, T-^i^T.^^ "7 

Ji^t^m^t fz (i»a<^ A° ^ - yx.T- 5' ^ V J- - J; 
UfECC^ ^ 'J*Vi-;H3#atn?)„ ECCi:7'< 

i?;b©<i3TCJ;0ECC-r-^' 

[0 0 4 6} ,mmts:yj&X'li;hi>t\ 
/N'^-^ Vct '3*if«^iff«^7;urf 'J ;<'A>^*1-^ft#«? 

JiSSfeim^^&fi, *ECC D IMM=&1$fflL, EC 
Cffitr#SD$ja/32D IMM'&'&tj'l 6/W h7*D-;/^' 

©y^ u^^'^'w^^^^SoX7=-:$'^x h^-r y^-r^tv^ 

•5tOT'Jb5o ^n-?n 2 o© hX-;7PIMM*5 
5c U-?X. x-5'tf7 Kr3i*r§%ftr-5'fcf-;' h© 
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iJ^fi, t^-y h;^•^7^^^■T;■l : RAID 
[0 0 4 7] T-5'A^7 U-fro^D IMMCX h5^' 

ti>o ^RD I MM®* •> 1^ ;^ 7 -7 T'i:. fr 

!t ^fD I MMtt^^'if - 5' /j: < 0 . p< ^ U 7 

V^(i^fc. ^k7 FU;^^rm^^, CPU, ^S3>hD- 

>^*f Srr?tfj:D lMM©*n 3 yH^^fL, R 
-M-W (Read-Modi fy-Write) A^fri^n?), 
[0048] K8tt, 'J^i^^x-yt^ciJ^L 
Tf^-^ ^«ati-;!!^*/:tic^ 7 7-r?>m 1 

T X- 5' ?r«atf *^ t li >^ h 7 T'f 2 0:^ife$r 

[0 0 4 9] r-:?::^ h tf>;^'■i:v^■5f^#:^ft^±, 
( 1 ) * y V -> ■fmm^Tf\^ :j u x a® jtjt^ 

M-rS (:=FaD I MM=g:^^■cTt;^7•;' /^-r^ZtA^T- 
t^/cfe) Zt. '^'cfet/ (2) 'Jny.hD-^tN 

V ;^ T A)^fiit®Si|>:tt*<gTJ-tt <5 "Itgtt® *) 

iHlC+^-f X®D I MMrtT^^HiS*$n/<fWntf 
^ce>^cV\ m2\z. ie^-SicD I MM0&ti. 4*fclil 
8{r^J-ilJ$ia5DIMMT-5'i|iC^LV\ CtLli, 
- ;^ >- X 7^ A ijlt ^ 7 -y- X;iiS^^^tC;*: §• V ^*\ 

';7 U-l'+^-'l'X^S e-y >^4^;i'^fflV^i)3t 

h%a*Ts, ;of^#6!iftgaiii«:^*®5gg«, 7^ 

V X X A $r A* 9- '^7 y L y ^ 'J 7 -r - ^' i^#:?rlf 



ztAmmztf^o znbmcfamii. RAiuti^s 

Z(OljiS:}iZiiMlX. x^^^^? K^-f T'^rfflV^'SRAI 
D->XTA(rt^ft-r§„ Z(Dtz^. Z(Di\^1jmii. 
><®D I MMV^r-v h^ffix/c#'^lr:^^i:0;;<^ 'J 

[0 0 5 0] SlOe, RAMBUS^*';mi:*C 

i^mt^zti>^'r:t^-^m(Dm2(Dixmm<i^mo)m 
^x. m 1 0 i,zir^tn^ff3tj.%mmmim^ i<fi 

gll OdS^-Tx^f ->'-^l->jS^J7-4•■7■^5^t 
(iK^iJ-Cafe^o SEoT, 1 o®3 1^>^^ t?veS«r<t 
0,. x-r v-f^x->iii3CtS 1 6®A*-x 

-So 

[0 05 1] 1111 Q-k^mt^h. Un>hD-7 
4 1 2Cm^6t)(zSi^5ia/iCPUA";^4 1 O^^j^Sn 
TV>^„ 'j3>hp-7 4 1 2tt, «fgC0^*'Jf^ 
+ *;l'4 16a, 4 16 b. 4 1 6 c irmme^ll^Si^S 
nTVN?>„ y ^ ij^ + :^;l-4 1 6 ati, hx-<7V 
^ 'J^v^3.-^=gr■g■^-CV^So Uf^ + *>'U4 1 6 b 

tt, ^*'J^ + *;V4 1 6 c», .3-:»®ECC;><^'J^ 

[0 0 5 2] mio\z^t^=f:'')mmi. 2^u m® 

|^ECC^^'J^+^;l'$r<5effl-r5o «£oT, RAMB 

U S * V 3. - 71-0 15^ + 4^ Jl'j^^^r i>PCB^. V X 

+ 2o0Eccy^ •;f-^:t^;ui3j:t;i-p® 

*7 h::^-^75^ + ^^;l'T2fe-2). ECCtf-y h0lS[li. 2 

A-i ha)f-^,^mm^rjiEr^tzmz-\^j&±^<tj:i,i 

/ N ^' X y K i^j: ■> r A ( I L T 0 ^ g L T V -> ^ 0 
[0 0 5 3] ±KiffiBfl(±, ^J^07t«6{rS^SnT*J'9, 
T S C i: L T V ^ -5 0 T « 7i V ^ ; i: ;<)^a IS $ ix 
•5j ^J;ilJ, ^ U tva-;l'*»5>0r-^'0-7 

■7 tfy^^S-ff^;ti6H^ + ^'*57;i-d'u:^A?3j:i;7^- 

h^-Y >^^7;i- XA*5^$nTV''.&*\ 
^^•^^y\iy^t^fzmz. RA I D^^: V«)Ktij3V'> 
T-IS6Uir<sgfflSnS7/l':^'JXA^0, ■flb07;U:J'J 
Xu-^'m\.Xiol\-^. t¥oT. ^Bg0ffiffl(i, ±t2i5i 

iEH i: Sit *®iEH A«1tflJ%:-^x T V ^ I) |H)#ti0^ 
[0 0 5 4] LT«>:®||ilfi|»?r#tf, 
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[0 0 5 5] (1) 'J3>N D-virmaet/frM 
n/c C P U/^" :^ ^ ^ U 3 V h n - 7 

-^7 p< * 'J ^ V :i fiia-r- 9 J<7.\zmiHz%% 
L T, l(ife'>?i < i; 1. 1 leiSffl ^ ^ ^ a 

[0 0 5 6] (2) mx-^'tSl«fflp<^U/Evi- 
(1) Cl2«(7)y^ U^fiSco 

[0 0 5 7] (3) flia'>'i<i;^l-:3(7)x-5'sa« 
^ ^ 3. - 5, © -r - 5' 0 fd IE 7 p< ^ U ^ V a - 

^Sf^, ±ie (1) {3te«oy^ y^js?, 

[0058] (4) '>^c<i:t l-D©i7-fTiEffly 
iEffl ^ ^ 'J ^ a. - , mfi'>ii <tij I'oCDx- f 

±te ( 1 ) (ris«® y ^ u 

[0059] (5) flET-^'Z'«;^=&'>^j:< ttifl 
i^3i< t i 1 ocd;:^ Y •;'^?r#tf, J;E (1) Hl2«©. 
[0 0 6 0] (6) ffirf2T-^'A;^?r'>/j:<fci^l 

±tB (1) (rgfi«®^ty«fi5c. 
[006 1] (7) v + ^^77;l'=f';XAS:j£ffiL 

mil 





IE 




r 

1U 




1 1 



^i'** ?>H?iBx -^7 ^ ^ 'J t J. -^WC y :f $ 

[0062] (8) T-9 7 h'P'i \^y'^7)l'0'>)X 
A ^ilffi L- T , r - y ^' IfilEffl ^ t 'J ^ V ^ - ;W 
^r»i2^*i^?>, ±E (l) CE«©^^'jm» 

[B3®©ffi*3iiK^] 

[lai] D I MM^Vi-^A^K^JtlggtSnTV^?) 
RAMBU S ^ ^ U^fiXOi^ D y i>ia„ 

[132] X7-iTjE«Jtg?rffitt-r?)RAMBUSy^: 

[03] *^^tj:*geiH]a3fe?ij>* u^fiStogs^i- 
[04] *^*0(?f LV^^J6®3^S|CJ;2,f^#«j^j: 

mo - ■ ■ 

[05] ^10p<^'J^v'^-;P-C^^ 'Jx^-*5^ 
4LTV^?>, 03*5J:t;04t5%-r«jK$:«-rS.b'<;u 

[06] 03^'iU^gl4t^■r«fiKiCo^^-t:J^'^7^ 

[07] ^1 (T);''^ 'j^v^-;l'A>?)::^'-;7y^ 
. V i -;i.'N.r - 5' f LS^^f ?) :^ x 7 
03*iJ:t/g]4 ti5^-r«^?r«-ri^ U'<>'l';/n y ;5'0„ 

[08] *^^{xJ;?)SBlHlS^t'J«j^0y^ 'J* 
[09] *^^tiSgBlHlffly^ vm©y^ 
[010] RAMBUS^:^ U^fiSchttC^^ffl-r?.:: 

[02] 



t bit 







210a / 




CPU 




210b 
210c 


210d 




2i0» 
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U4 



r 



ecc x^y 

334 ^J8^ 



T 

310 









ECC 








342 


( 





314 




324 324 324 %U 324 324 324 324 324 324 324 



14] 



300 



310 









ECC 








342 







1:2 

FET 



/t44 Wts \\ |— I 



314 



(1 



72 



t2 




FET 





72 



33oi \ 



-330 



[05] 



D IMM 




-330b 



>330 



-33Ba 



[me] 
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